The stability of the heme-globin linkage in some normal, mutant, and chemically modified hemoglobins.
The rates and equilibria of heme exchange between methemoglobin and serum albumin were measured using a simple new spectrophotometric method. It is based on the large difference between the spectrum of methemoglobin and that of methemealbumin at pH 8-9. The rate of heme exchange was found to be independent of the albumin concentration and inversely proportional to the hemoglobin (Hb) concentration. Taken together with the finding that the rate was 10 times greater for Hb Rothschild, which is completely dissociated into alpha beta dimers and 10 times smaller for two cross-linked hemoglobins, the subunits of which cannot dissociate, this showed that the rate of dissociation of heme from alpha beta dimers is very much greater than from tetramers. Conditions were found for the attainment of an equilibrium distribution of hemes between beta globin and albumin. The equilibrium distribution ratio, R = methemealbumin/albumin/methemoglobin/apohemoglobin, for hemoglobin A was 3.4 with human and 0.005 with bovine serum albumin. Both the rates of exchange and the R values of HbS and HbF were the same as that for HbA. The equilibrium distribution ratio for Hb Rothschild was 7 times greater than that for HbA whereas that of one but not the other of the cross-linked hemoglobins was 10 times smaller. The structural bases for these differences are analyzed.